)/ F()S‘ AURA

——tu ﬂf‘;\ =
i 5
-y
,’:‘ . S S
N
== )
3 )

Ch"‘mlstry & Climat®

Ten years of OMI measurements in
Finland - a high latitude perspective
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OMI tropospheric NO_: time series
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Northern Europe
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OMI NO2
vs. Pandora at Helsinki

NASA’s Pandora
at FMI, Helsinki

NO, [DU] observations
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Based on OMI and TOMS ozone and UV
time series: Inter-annual variability in
springtime ozone abundance explains up _
to 20—-40% of the summer UV variability
iIn Northern hemisphere high and mid-

latitudes.

Arctic ozone depletion 2011 increased
the March—August cumulative erythemal
clear-sky UV dose in the Northern
Hemisphere extratropics by 3—4%

compared to the climatology

Correlation coefficien

Karpechko, A. Yu., et al. JGR, 2013

a) Correlation functions
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Motivation:

« Human health, both positive and negative effects

« Supporting protocol monitoring

 Ecosystems, vegetation

« Air quality and Climate, photochemistry, oxidisation

* e.g. recent publication by Cory et al, Science, 2014
discusses the importance of photochemical oxidation,
for the release of CO, from thawing permafrost.
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% On-going validation by G. Bernhard et al.

OMI versus Ground

B Difference OMI minus Ground
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The bias is typically between 5-15%
However, in some cases bias considerably larger, up to 50%

Often connected to unrealistic albedo values.

e.g. Trondheim: Large positive bias in spring (because of high
albedo used by OMI), and large scatter due to clouds
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% On-going validation by G. Bernhard et al.

OMI versus Ground
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albedo used by OMI), and large scatter due to clouds
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SO from Baréarbunga, September 2014
OMI and OMPS
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Reduced visibility in Lapland

* View from Sammaltunturi towards Pallastunturi
* Reduced visibility on Sep 11, 2014, Relative humidity < 70%

Sep. 11,2014

Foto: Lihavainen, FMI Foto: J.Hatakka, FMI

17.9.2014
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SILAM 4D-var assimilation
Bardarbunga, September 2014
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SILAM 4D-var assimilation
Bardarbunga, September 2014
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SILAM 4D-var assimilation
Bardarbunga, September 2014

OMI SO, SILAM assimilation SO,
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SILAM 4D-var assimilation
Bardarbunga, September 2014

OMI SO, SILAM assimilation SO,
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SILAM 4D-var assimilation
Bardarbunga, September 2014
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SILAM 4D-var assimilation
Bardarbunga, September 2014

OMI SO, SILAM assimilation SO,
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SILAM 4D-var assimilation
Bardarbunga, September 2014
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SILAM 4D-var assimilation
Bardarbunga, September 2014
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Valid time: 2014-09-08 05:31:00 Valid time: 2014-09-08 05:31:00

T e s e B e ——
80 %—" %
§ {"*’* e § g -
ey | D — S
I W, s ot el oty - |, Wallhs e X
ol 55%2@5"’5:”%})\_ ::‘ ol Fﬁ’%zﬁf@@ £
60°W 50°W 40°W 30°W W EV_ES(—/m:SEq})ZOT? 30§°E. 40°E‘ s 50 60°W 50°W 40°W 30°W W iwls(—/mseqyzo? 1\'3\5:’?;1‘.’4;% : °E

16.9.2014




Q FINNISH METEOROLOGICAL INSTITUTE

SILAM 4D-var assimilation
Bardarbunga, September 2014

OMI SO, SILAM assimilation SO,
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SILAM 4D-var assimilation
Bardarbunga, September 2014

OMI SO, SILAM assimilation SO,
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« SILAM assimilation using OMI SO2 indicated SO2
concentrations of 80-100 ug/m3 in Lapland

« Sulfate aerosols amounts in agreement with surface
observations but highest values about at 3 km.

 Lidar observations indicate aerosols at boundary layer
only.

Valid time: 2014-09-10 06:56:00 Valid time: 2014-09-10 06:56:00
S = -*—*f;_;j«;; _ ] e
; z == ‘ 2 =
70° \é),‘ s ‘"; — = )})\ S Fk: g =
. '_'_,/"'“” ?’"""5“ / f\ N ':TE. et i (.-1-—"’/}_@ s, 2 .ﬁ\o{‘—sﬁf
Nt gi;’:i’;{v £ son i - (i ({/r"('. B~
p L i - ~ TRy g ia
= AN LTSN h PANS 12l
\ ST \ AT
AP e . I AP e Nin,
= N R e . e
(R I A |E I A
10°wW ° 20°E 30°E 4 10°wW 10°E 20°E 30°E 40°E S0°E
0 4 8 12 16 20 24 28 32 36 40 0 4 8 12 16 20 24 28 32 36 40

Figure J. Vira, FMI

27



% FINNISH METEOROLOGICAL INSTITUTE

OMI and recently also OMPS Very Fast Delivery products of
volcanic ash are very useful for supporting the air traffic
safety and monitoring air quality.

The NO, observations at high latitudes, though close to the

detection limit, have shown interesting potential for air quality
monitoring.

Improved treatment of clouds and albedo may improve the
UV-products further in particular at high latitudes

The expected environmental changes in the Arctic
emphasize the importance of air quality and climate
observations at high latitudes also in the future
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